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Abstract 



A digital phase control method phase shifts a predetermined number of clock signals having the same 
frequency and having different phases at high precision and at high resolution as a whole with its phase 
interval maintained to keep a predetermined interval. The digital phase control method comprises the 
steps of preparing fourteen first multi-phase clock signals having a fixed phase, of preparing sixteen 
second multi-phase clock signals, of phase locking a specific clock signal of the fourteen first multi- 
phase clock signals with a particular clock signal of the sixteen second multi-phase clock signals, and of 
changing a combination of the specific and the particular clock signals to be phase-locked to phase shift 
the second multi-phase clock signals. In addition, in order to generate the secon d mult i-phase clock 



signals, a delay line comprising ring-shaped chained delay buffers may be used. 
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«A4C i*«p«i-r*y s ^**tt«W»HBr**. 
[0 03 0] £te$HHH$ 8 ©&»(£. *tiJi|»5©|% 

[003 1 ] ilgx »7r **fftiteS«: 0 fcflte. » 

mgmwt. mmommtifim^tii 1 1» 9 map* 

5. 50 
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[0 03 2] gfc$tiiM$9©&9IU:. cassis 5 ©^ 
BJJ, #fcHIJIs& 6 ©%WX»*tiMUfl 7 ©fSBJi©^ £ )l> 

[0033] EM** wy zmmmmt btcm-s. mm 

^t©&##P*.6tt. iOMS&i'Oy ^*s»6ti5i(«> 
[0 034] */c*Hi!Si^ 1 *WBB^5© 

nr. Btrtaji^^ ^ r*^s!i^K:3ti. Miesr— © 

j8EE«*»6B{0 WOfcil«Wi^©SSIEi*5(Eift«J«3 

[0035] s/c*tiiEi^ 1 1 <omtiz. ^mmm7 © 

[0036] zttmmm 1 2 ©^«. ass©ii5§ 
'< 9 y ^atKKaasti-r ttiiBs-'^ ^ y ?u*« 
Birias®''^ 9 7 y x»Huiaaji''' f <hfte©ss 

^••^ 7 r 9 JISilftgflfJtB-r&ii&a s> 
[0 03 7] £fc£tBIMJfS 1 3©^« 4 ^^©31® 

©ae»*«ifP3ia-, «»2Mi©A*«^itH*«^- 

4©fitfB2*tftW UrlWBjB£|R*fllBS-r -5 iBffi^ ■» 7 

[0 03 8] 1 4©»W«. ffl^!S©ji^ 

^ 9 7 y *Jgt^«caS L-T s> 7 y ?IJ<h . b5IB 

OXBtSL/iy 7y £jliR-r&j8MI|l&£«:{fa.. mflBd'D 

» 7 y 8tt©aS'1 » 7 y 3EIK»©ilia 

[003 9] $/c*mi^m 1 5 ©#H8tt. 1 2 

©fgB^, 3©»I8XB*W«»1 4©#feBjcD 

[0040] */c*W6S^ 1 6©»Mtt. 1 2 

©IPA 3©^BJ. #tf«9l 4©ft^3l« 

[0 04 1 ] 

[^W©^J6©^SI] WTCc^&gj©-^©^©^ 
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[0042] mnoum i 

anttwrs. ■ i t*, ^waawtoJHi i ccfctt^g 
©j$8 i xtemmo&m 2 cc*s w 5^a?n? i*D<a 

[0 04 3] BlCc5crJ:5K: % 3S©#tt©*lA>« 

gA'2,77ai^a3 4agit&?), H^La^ae 
[0044] m-omm 1 1 a®;* * ? r a 1 cc 

■J77 U>X^n » ^ref .CLK*§tt4 0 H^Lttt^iS 
gasriub-^tt. <DiEBRl l(DA^ff^<b3l3 
OSS'* ?7ral^a3*io T^^i® LfcUtfJfi 

H03tti££aSEtf * p * WWctt £ <fc 9 Cc&a 
g/^7ral^a3 CcH— ©iWtaWffiS^^rJKBW 
W6 0 »-OiBB*l 1 Oit^jBKmaWBKa 9 » 20 
;i/-^"«:j:D^ia9^©— JB««:H5ESh4i. &a*£ 

12 0° rott«Oftift:^0 9^*UJ*-ra. t<D<fc 

2 0° )*WT53fiO»-©^P-^* 

£J8tc^P*£CD, ^D-;^0, ^a^®it^ £ 
a 9 *(D<D{*ffi£0 o mi, ^nsr^OOffiffiBl 
2 0° , ^09 ^®C0ffitBB2 4 0° ±&4„ 30 
[0 04 5]Iji^^7?Jl2«S*a, b, cX« 

54oOSS^f7 7 (b l-b4, b2-b5 4 b3 
-b 6XBb4^b 7 ) «B7j*uai>ajiP * ^;U— ^ 

ccj:o } D ,ji — « ««: a s j: 5 tcmum 
iKfS4o<Dag^y77 (b 1 

-b4, b2-b5, b3^b6XBb4^b7)*«» 

®OtfflH»4»tt«JS»atHIHH (9 0° ) 40 
— <E>^tB*P?*c l^c4*4J5W*. Blte^TJ: 
5&c, ifii^9 77b40WA*^asr^c 1 <D0»e$te 
NEttU »^^7b5(0lfl*t^P^c2©« 
*S5te^I2l§IU »^77b6©ffl»t#0^c3 

£ 4 ooaB'* '>77b2-b5 ^-©aS5K*«^ 

astt-T S 4 o©»n ^77b3-b6 ©aSER 

i^rST, a«T540(DjBi^?77b4^b7# 50 
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2, c 3 c <b^rt fti^e>T*i)c -r&to 

1, c2 v c 3 0*ftftU S&C4ffl©£tB^P?^c 1 
~c4*S»4Ci*T > #ai^6'C*S. ©£*B 
*P**c 1 - c 4 BOT^iSit-S i ^ (C^i It 

[0 0 4 6 ] #3£*6©0!Br«:, *P**0> % i'O^ 

HB/t»7rWl 2©Jg«5a, b, cXBdCCAaT 
ro^a^c l^c4**©ffilH»*9 0 

0 Kffio/c£$£ft<t OT0° -3 6 0° Ttttoft-JH 
hT£fc#>&C«, 3 X4^ 1 2iiO(DifI# 

^ttA**j»rcft2. C©£#. ^<H»©&JRtt«3 

60° /\ 2 = 30° i&^c 
[0 04 7 ] P 9 f <D*S^a (cA*LfcH)B»» 
< 1 1 > Ttt, i7O^0^O^c 1 tftirtBEOB 

U ^P^ch c2, c3, c 4©{4tB&SJE&t0 

0 , 90° . 180° , 2 70° <fcfcS 0 *P**©* 

«*aJCA*OfciaJHt0« <1 2> 

^P^c l#{fitfBE!8!U ^P^cL c2, c 

3. c4©titfB8«C 1 2 0° , 2 10° % 3 0 0° , 
3 0° ittS. ^n^^®*«^a6cA*Lfcra»lfc« 
(13) ttt, ^P^(3)i^P^clJ!)Wffl 
U i'P^cL c2, c3, c4CD{atB«)IBCC2 4 
0° , 3 3 0° , 6 0° . 1 5 0° £#& 0 

[0 04 8] ^P^^©*S^b{CA*l/ft:HIW»a8 
< 2 1 > rtt, ^P^a)i^P7^c2 #{4*BI*188 
U ^P^cl, c2, c3, c4©{4tBtt»C2 7 
0\ 0\ 90° . 180° ift5 0 ^P^04g 
*b6CA*UfcBI*Btt!B <2 2> -C», ^P^8W 
P>^c 2#fifcffll^88U *P?*cK c2, c3, 
c 4(D(4tBBJfflCC3 0\ 120\ 210\ 300 
0 ifti. ^Py^®«r«^b«CA*bfcl5W«ll8 <2 
3> Tii, ^P^^®<h^P9^c2^{4tBlalft80, * 
P^cl, c2, c3. c4CDffitB«JIiatC 1 5 0° , 
24 0° v 3 3 0° , 6 0° 

[0049] ?uv?<x>*m*cicAXLtcmmvsB 
(3D m #vv&<2>£?uv2c3&msmm 

^P^cL c2, c3, c4(Dfi[fBBiacci 8 
0° , 2 7 0° , 0° , 90° ift5 0 ?Uvf<2)Zm 
fScfcAjlLtcmmWM <32> "C«, ^p^®^ 
Py *c 3^&tBI^*BL, fP^ch c2, c3, 
c4©tt«tt«WC3 0 0* , 3 0° , 1 2 0° % 2 1 0 
0 <baS 0 ^P^ ^®*«jSc{cA*UfcBI»R» (3 

3) m 2uv#®t*u? ? c3&mmwiUs * 

P^ch c2, c3, c4 ©fiifflBJIHCC 6 0 0 s 1 

5 0°, 2 4 0°, 3 3 0 s tftZ. 
[005 0] ZUv *<D%m&dlCAt>LtcmMim 
(4 1)m 9V?*Q)£*Uy9c4ifi{Mffim 
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U f&vPcl. c2, c3. c 4 ©ffitBBJlB&C 9 0 
*, 18 0° . 2 7 0° . 0° <h&£. fUvfQ&m 

*d icxtt Ltcmmwm < 4 2 > -c». * a * * 

C3;;£'c4#{iflln)JWU JBjJcl. c2, c3, 
c 4 ©{itBBJiK 2 10' , 3 0 0" , 30" > 120 
° i * 0&&£d JCA^J Ufci^Wtt^ < 4 
3>Ttt. ?a??®£*n;/^c4#<£tBIB]JtJ!U * 
o-yj'cl, c2. c3. c 4©ftfBBJi«:3 3 0° . 
60° . 150°. 240° tt£&. 

loos i] ^(Djz'yic, mmm2vz>?ov?m 10 
[0 05 2" isnt°jtKs < i i > -mmtm < 2 2 > -h 

JWttSS < 3 3 > (41) — ITOtKAS < 1 2 > 

-pmhhi < 2 3 > — iwttt« < 3 1 > ^mmvtm < 4 
2 > -iBHHjtt» < 1 3 > -»is«8tt« < 2 1 > -mmm 
< 3 2 > -poittfflt < 4 3 > ©ot-cx«jmwb-c^o@^ 

£. Sl>gS*.*itf. Si— ©^tBi'ti :' ffc-o^TB^a 

^Zitira v t> c 1->c2->c 3->c 4<DD-J ffr-C®. 20 
tBIsJW 5 H £ t> a y <f #©*&<&££># * WO »it & C 
i(C<fcO. 3 0° ■T-3il»fl««C4«©*-©^ffl4'0» 

^©IfJBtt««:W»)eiS.4CiKJ:0. 3 0° 
jfiil/Tttffi*^ h-r4ct#°r*i. ^©«^-£0 

2*#jwivTW»r*c&#"-c*s. mifl^mt^s 
< 1 1 > (cag-rs-t< nnK> < 1 1 > ttt, ?bj 

i7(D©i y V>± fv. y i> c 1 ©x yistififfl— &tBK:& 
•5. $/c> ftgtttttB < 1 1 > T?B. ^©(Dx^y 
ti'D";i'c2©i!-yi ftB 3 0 ° <D&.mmifi$>2>. 30 
CftB. 3ffi(D^Oj * ®~®OffiMH*t 12 0° 
ftfeO, 4ffl©£tBf d?c 1 -c 4©tgffflRI*5 9 0 
° -C$>Ztc#>-C$>2> 0 — Isjffit^ <2 2> -Cte. ? 
n i> ®©x ? y <t £ a * c 2 ©x ? s? £ #|h]— {itB 

ct&s. o/c^-p-c^ rsnnt^B < 1 1 > tpzmmim 

(2 2) ^OSASi. ^tB^a-y l-c4©fl! 
ffi**H±*«:3 0* ->7h-TS (3 0° SltlS) Ctt 

fil*S3 0° fCfc-SC 

[0 0 5 3 ] CCtiiSt^CitJ, fi— ©£-tB^a 40 

y ?<Dtmm* i2o°, m-v&m? n ? ^©tsrapi 

#9 0° -r*-2>'c4>*^*5<E>-r. 12 0° &O'9 0° J: 

ivgunB. 3 0° t\,>5ftmmz®ztc&ic&m? 

a ? ?©tBR8Pg£ 3 0° * T&b- ^Kfi^ift 
t>. -e©/c*. 3 0° ic^tbKW^sc*^^^™ 
*WT4><?7T**ldfr4s&S**tt<. 12 0° , 9 

0° it^tb^wA^-ueifiiisiiB^ra^w-r^/f ,7 T 

SrflJjiK-tfttfJEOS©-?. ><»7T©fi^«SB°9IWJ:») 
t^©^«6 ; £S^(C|t|31T.5Ci*'TtS. 50 
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*'Ain>. fe(±©Hift©0Si 1 -e B3)i?©ga©fc«>. 

^tBf O » tXDtm* 3i4(C L/fcT&i. $ «E> , C|5j-J§i& 
8rcffi»©3H» (tfflBJB!©*iO ^-©^tB^o^i 
^-©^tBi'P ^i'i^ffl^to-l+SCitcj;!?^ #8? 

[0054] mm<Dftm2 

*K«:#»H©H 2 SOI 3 ^#it/t. ##PJ1©!!5&© 

2 ©i^y * juttfflMfflwa&o*? 1 ^ * *fiffi«w»@ 

»{co*8iwr4. H2B. *»W©SSJ6©J*J» 1 XB 
mffi<Dftm 2 (CfcW 5JP^i7 ^©{igfJB^Tn-f 
«3Sfl«IitB*5ia-C**. 03 B. *^HJ©^©Jf^2K 

[005 5] HJkO^lB 1 -Ctt. 4tB©0-©^tBf d 
.y^c l~c4^SfefiX-T'5©'C, 7 -p©®^' 7 r b 

03'C^-r«fc5K: > 4S©#tt©l?L^jlJi^'">'7T b 
l~b4*^««ca^Lr!S-5>®JI^'^7T^Jl 3*« 

iar s . -e ©ffe©«^BHss©^.^ i t mz mm 1 1 
[0056] mm<DBm i 4in«i(c > a^^-* ^ ^ t?>j i 
ora^-rs 4 o©jiji a »v 7 7iJf-®ag 

iff*5i;n 9 *©— HWJcftiJ: 5Cc«a*0«sns. "T 
^ct>^, giaiC^O^O). ®XB®#A;>j;**ifc*§ 
^KtJ, -;77bl — MM'* yv-r\>2 

— s» ? r b 3 — jilS^' ;»7rb4 (Sj^S) ©WB 

-ci'a i.^^gfRs-j*. mm^-jV7 b4frhmm>*y 

Vrbl ^<Dt> n » f ©e^BffiW LTPI±-r -5 (0 3 
tCBC©*§£-*7nUfc. ) o ^nitfcCC. ©jiJI 
i^b 1— b 2->b 3 — b 4 Zmmlstz^iSteU y i>)\>- 

©^©^A^^n/ciS^-KB^ »<»7 7 b2 (fi] 
©) » 7 r b 3 — y 7 r b 4 -»»£/< 9 

7rbl (Sit*®) ©«-Ci»ia»f*e»3-a-, 31^^' 
•;7rb 1 *6>jffig/<»7 7 b 2^©^n 9 ^©{^fiB 
gWLTPfijh-rS. -S-niitCC. ^-©il5iSb2^ 
b3- b4->b l^E^L/^t-^ailn^^^-^CfcO 

i§i«i(cL.r. d&mviztitcm 

^B-en-eti. I-Offi8b3-b4-b l-b2. 
^-©jl®^b4-b l^b2-b 3£t»Ji£U StfU 
Sc^Sign 5. ^Jb-y«:J: DiKtSiMiSSi-rS. -€-©ite*. 
H*g©»SSlil^«{C. ^-©a®^*«BKL. friE^ 
— <Dma?nv9Q). ©. ©©tB^iS^-S^l^tB 
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IfflROO' )*WT5JSro^P^cl-c4 

mnojtmi tm&iczvv *<d, 

»t,7 r?'Jl 3©Jg»£a. b, cXtedtcA* 

h-TSo 0 3Rt>*0 2CC^Vr<fc5Ct3 X4tl 210© 
IOTt»*-3< 0. ^O^cl-c41 ^©*B 

[0 0 5 7] m&<D%m3 

ffiffi«Bai*ffi«:o*Bii8r4. H4it *#6?n©»*© 

S^ariO. (a)»3 12. 5MHz©^o^0 
®ffJ0, (b) ttl4ffl<0^O^Oi^±#5x 

vy*jat,>fcift»Bi, (c> iai 6fi^D7^o 

[0 0 5 8 ] *H«S(3D?&«^*jCirW. 3 12. 5MH 
z (JglW3 20 0p s) ©^O^IWl 6«WMI 20 
Shfe^ffi^O^*, 2 8. 6 p s <D#»ttTttffi«l 
OTSttefeMKUTttSTTS. 04 (a) KSt©# 
3 12. 5MHz0^a^iS)grft4. B4 (a) 8C 
*-T3 12. 5MHz©^D^%, 04 (b) 

^dl-d7, dlB-d7Bi v 04 (a) CC^T 
3 12. 5 MHz©* a* 04 (c) CC^ <fc 5 

cc^&ffiifflwr i 6 tmmm Ltcm~<D&w? o * * 

el-e8 ( elB-e8Bi»^ 
»— ©^tB*a**d l-d7, dlB~d7B©ffifffl 30 
fill* 32 00ps/1 4 = 22 8. 6ps r * 0 , fH ~ 
CD^ti*n*>*e 1— e8, e 1 B- e 8 B©*BHIPBtt 

3 2 0 0 p s/1 6 = 2 0 0 p sr&&o *P**dm 
i^d^dmB, ^07^eni^n«>^enBM 

U m= 1-7, n= 1-8) 0 

#||S6©J$B©*§£ra> 1 4X 1 6 = 2 2 410 
©Httt^*«#£*>**c<fc#r*4. LtpL* 14 

4 18ittt, S^M^2-C*^(Dt, 2 2 4J10 40 
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ttttiBU:2 2 4/2 = 1 1 2fflO£ttS. CMi4^ 
#JHLrttWr*. 04 (b) £04 (c) ©BJBRtt 
(00 1 > , -ra*>%, *P?*dl<fc*P3r*el# 
WBltlr^ttlKflTSi. *HJW( 1 60 0p 
s ) {4tB©iin/c* P^*dlB<h*U^*elB*>(5] 
(UJLtt^. c©<fc9(c*H«fi«:raJWOfc*P^*x 

1±<f:*n 9 *d 1 B£*tf e 1 E(Dm^t>^\tm 

[006 0] *H*6©»JiSr« l 4*@©* a v 2 d l - 
d7. d 1 B-d 7 B©5£©-*P ^ *£ 1 6fB©* 
D7^el-e8, elB-e8B(D^©-^a^ 

i*tt*^*>* k d4 

X16)/2=11 2aO©BHWtt«*WO»A«Ci 
CCj:93200ps/112 = 28. 6ps ©#8¥tE-C 
1 6ffl©»— ©^ffl*oy**ttffiWfflrr*. 
fttf, 3 2 0 0 p s (DmnZ 2 8. 6 p s (DftMffiV 1 
1 2»«Lte(a[ffl*0fflI*tT9. &Hmifi2 8 . 6 p s tc 
ttiCitt, *^£ffl*n**©tHWII(l2 2 8. 6 p 
s3&>6*Zl©^tB*P^*©tHIB»2 00 p s?:il?| 
<<h. 2 8. 6 p sCC&SC£jfc64>«i8TSC<t#r 

[0 06 1] ±j£U/cJ£Jt©ff28S 1 ©ittW*>6fct»&^ 
<£Mc, *jU6©0«©»^, JH— ©£tl*a?*ico 
(,>Tte*a v*7d I^d2^d3^d4^d5-»d6- 
d7^dl B^d2B^d3B-d4B-d 5 B^d 6 
B — d7 B©U* mr.(Dg>m?V v ?lC~z>^X 

tefUvfe He2-e3-e4-»e5- > e6^e7 
->e 8^e 1 B — e 2 B— e 3B^e4B-»e5 B^e 
6 B-e 7 B->e 8 B©1M 2 JlvmmWiZi* £ * a 

*m-^©iffl^^*W0@^2>ci«:<fc0, 2 8. 
6 p s -r-ommtfitc l 6ffl©3l-©£tB* P^el- 
e8, e 1 e 8 BC0ttffi4fiHH42 0 0 p s fc« 
mbtc&£*sy bTZCt1fiV9 2> m C<D£>>tj:V<4 2 
;uccj:Dffi*^toStiSl 1 2ffl9©igJWtt»*JlH*c. 
(001>*6{112> ©##*f*#l/TBlWr*. 
EIJWttl»##<b *a » *©«*£*>*©—*** 1 

[0 06 2 ] 
[*1] 
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A 


a 


C 


D 


E 


F(C-E) 


G 


A 


B 


C 


D 


E 


F(C-E) 


G 


<ooi> 


dl 


0.0 


el 


0.0 


0.0 


off 


<057) 


dl 


0.0 


elB 


1 600.0 


1600.0 


on 


<002> 


d2 


228.6 


e2 


200.0 


28.6 


off 


<058> 


d2 


228.6 


c2B 


1 800 0 


1 628.6 


on 


<003> 


d3 


457.2 


e3 


400.0 


57.2 


off 


<059> 


d3 


457.2 


o3B 


2000.0 


1 657.2 


on 


<004> 


d4 


685.8 


e4 


600.0 


85.8 


off 


<060> 


d4 


685.8 


e4B 


2200.0 


1 685.8 


on 


<005> 


d5 


914.4 


eS 


800.0 


1 1 4.4 


off 


<061> 


d5 


914.4 


e5B 


2400.0 


1714.4 


on 


<006> 


d6 


11 43.0 


e6 


1 00O.O 


143.0 


off 


<G62> 


d6 


1 1 43.0 


e6B 


2600.0 


1 743.0 


on 


(007> 


d7 


1 371 .6 


e7 


1 200.0 


171 .6 


off 


<G63> 


d7 


1371.6 


e7B 


2800.0 


1 771 .6 


on 


<008> 


dl B 


1600.2 


e8 


1400.0 


200.2 


off 


<064> 


dl B 


1600 2 


c8B 


3 0O0.O 


1 BOO 2 


□ n 


<0O9> 


d2B 


1 828 8 


e1B 


1 600.0 


228.8 


on 


<065> 


d2B 


1828.8 


e1 


0.0 


1 828.8 


off 


<oi o> 


d3B 


2057.4 


e2B 


1 800.0 


257.4 


on 


<066> 


d3B 


2057.4 


e2 


2O0.O 


1857.4 


□ff 


<01 1> 


d4B 


2286.0 


e3B 


2000.0 


2B6.0 


on 


<067) 


d4B 


2286.0 


e3 


400.0 


1 B86.0 


off 


<01 2) 


d5B 


251 4.6 


e4B 


220O.O 


31 4.6 


on 


<068) 


d5B 


2514.6 


e4 


600.0 


1 914.6 


□ ff 


<01 3> 


d68 


2743.2 


g5B 


2400.0 


343.2 




<069> 


d6B 


2743.2 


G 5 


800.0 


1 943.2 


□ff 


<01 4> 


d7B 


2971 .8 


e6B 


2600.0 


371. 0 


on 


<070> 


d7B 


2971 .8 


e6 


1 000.0 


1 971 .8 


off 


<01 5> 


dl 


0.0 


e7B 


2 B 00.0 


4 OO.O 


on 


(071 ) 


dl 


0.0 


e7 


1 2O0.O 


2000.0 


off 


<01 6> 


d2 


228.6 


e8B 


3000.0 


428.6 


on 


<072> 


d2 


228.6 


g8 


1 400.0 


2028.6 


off 


<01 7) 


d3 


457.2 


el 


0.0 


457.2 


off 


{073) 


d3 


457.2 


el B 


1 600.0 


2057.2 




<01 8> 


d4 


685.8 


e2 


200.0 


485.6 


off 


<074> 


d4 


685.8 


e2B 


1 800.0 


2085.8 


on 


<01 9> 


d5 


91 4.4 


o3 


400.0 


51 4.4 


off 


<G75> 


d5 


914.4 


e3B 


2000.0 


21 1 4.4 




<020> 


d6 


1 1 43.0 
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A 


B 


C 


D 


E 


" 

F(C — E) 


<ooi > 


dl 


0.0 


el 


0.0 


0.0 


<002> 


d2B 


1 828.B 


e2B 


1 800.0 


26.6 


<003> 


d3 


457.2 


e3 


400.O 


57.2 


<0O4> 


d4B 


2286 0 


e4B 


2200.O 


B5.B 


<005> 


d5 


914.4 


e5 


800.0 


114.4 


<O06> 


d6B 


2743.2 


e6B 


2600.0 


143.0 


<007> 


d7 


1371 .6 


e7 


1 200.0 


171.6 


<008> 


d1 


0.0 


e8B 


30000 


200.2 


<009> 


d2B 


1828.8 


elB 


1 600.0 


228.8 


<oi o> 


d3 


457.2 


e2 


200.0 


257.4 


(OI 1> 


d4B 


2286.0 


e3B 


2000.0 


286.0 


<01 2> 


d5 


914.4 


e4 


600. 0 


314 6 


<01 3> 


d6B 


2743.2 


e5B 


2400.0 


343.2 


<OT 4> 


d7 


1371.6 


e6 


1 OOO.O 


371 8 


(Ol 5> 


dl 


0 0 


e7B 


2800.O 


400.0 


<01 6> 


d2B 


1628.8 


e8 


1 400.0 


428.6 


<01 7> 


d3 


457.2 


dl 


OO 


457.2 


<CH 8> 


d4B 


2286.0 


o2B 


1 800.0 


485.8 


<01 9> 


d5 


914.4 


e3 


400.0 


51 4.4 


<020> 


d6B 


2743 2 


e4B 


22000 


543 0 


<021> 


d7 


1 371 .6 


e5 


800 0 


571 6 


<022> 


dl 


0.0 


e6B 


2600.O 


600.2 


<023> 


d2B 


1B2B.8 


e7 


120OO 


628 B 


<024> 


d3 


457.2 


e8B 


3000.0 


657.4 


<025> 


d4B 


2286.0 


e1B 


1 600.0 


686.0 


<026> 


d5 


914.4 


e2 


200.O 


714 6 


<027> 


d6B 


2743.2 


e3B 


2000.0 


743.2 


<028> 


d7 


1371.6 


e4 


600 O 


771.8 


<029> 


dl 


0.0 


e5B 


2400 0 


800.0 


<O30> 


d2B 


1 828. B 


e6 


1 000 0 


828.6 


<031> 


d3 


457 2 


e7B 


2800.0 


857.2 


<032> 


d4B 


2286.0 


e8 


1 400 0 


885 8 


<033> 


d5 


914.4 


el 


O.O 


914.4 


<034> 


d6B 


2743.2 


e2B 


1 800.0 


943.0 


<035> 


d7 


1371.6 


e3 


400.0 


971.6 


<036> 


dl 


0.0 


e4B 


2200O 


1000.2 


<037> 


d2B 


1828.B 


e5 


800.O 


1028.8 


<038> 


d3 


457.2 


e6B 


2600O 


1057.4 


<039> 


d4B 


2286.0 


e7 


1 2O0.O 


1086.0 


<040> 


d5 


914.4 


e8B 


3000.0 


1114.6 


<041> 


d6B 


2743.2 


el B 


1 600.0 


1143 2 


<042> 


d7 


1371 .6 


e2 


2000 


1 1 71 .8 


<043> 


dl 


0.0 


e3B 


2000.0 


1200.0 


<044> 


d2B 


1828.8 


64 


600.0 


1228.6 


<045> 


d3 


457.2 


e5B 


24O0.O 


1257.2 


(046> 


d4B 


2286.0 


e6 


1 000.0 


1285.8 


<047> 


d5 


914.4 


e7B 


2800.0 


1314.4 


<048> 


d6B 


2743.2 


e8 


1 400.0 


1343.0 


<049> 


d7 


1371.6 


e1 


O.O 


1 371 .6 


<050> 


d1 


0.0 


e2B 


1 800 0 


1400 2 


<051> 


d2B 


1828.8 


b3 


400.0 


1428.8 


<OS2> 


d3 


457.2 


e4B 


2200.0 


1457.4 


<053> 


d4B 


2286.0 


e5 


800.0 


1486.0 


<OS4> 


d5 


914.4 


e6B 


2600.0 


1514.6 


<055> 


d6B 


2743.2 


©7 


1 200.0 


1543 2 


<056> 


d7 


1371 .6 


e8B 


3000.0 


1 571 .8 



057) dl 

058) d2B 

059) d3 

060) d4B 
>|dS 

d6B 
d7 



061 
062> 
063) 
064>d1 
065)d2B 
OG6>d3 

067) d4B 

068) dS 

069) d6B 



d7 



070) . 

071) d1 

072) d2B 

073) d3 

074) d4B 

075) dS 
07 6>d6B 
Q77) d7 
078>d1 

9)d2B 



07 
08 
081 



O80)d3 
)d4B 



082>d5 
083) d6B 



084) 
085) d 
086) 
087) 



097> 
098) 
099> 
1 

1 01 
1 
1 
1 
1 
1 
1 
1 

1 09) 

no) 
m) 
1 1 



o.o 

1828.8 
457.2 

2286.0 
91 4.4 

2743.2 

1 371 .6 



0.0 
1828.8 

457.2 
2286.0 

914 4 
2743.2 
1371.6 



0.0 
1828.8 

457.2 
2288.0 

91 4.4 
2743.2 
1371 .6 



d7 



0.0 
1828.8 

457.2 
2286.0 

914.4 
2743.2 
1371 .6 



1 

d2B 
d3 

088) |d4B 

089) d5 

090) d6B 

091) d7_ 

092) dl 

093) d2B 
094>d3 
095) d4B 
095)|dS 

d6B 
d7 



0.0 
1828 8 

457.2 
2286.0 

91 4.4 
2743.2 
1371 6 



0.0 
1828.8 

457.2 
2286.0 

914.4 
2743.2 
1371 .6 



d1 
00)|d2B 
>d3 

02) d4B 

03) d5 

04) d6B 

05) d7 



0.0 
1828.8 

457.2 
2286.0 

914.4 
2743.2 
1371.6 



06) d1 

07) d2B 



08)|d3 
d4B 
dS 
d6B 

7 



2)d 



O.O 
1828.8 

457.2 
2286.0 

914.4 
2743.2 
1371.6 



elB 

2 
e3B 
e4 
e5B 
e6 
e7B 
o8 



el 

e2B 

e3 

e4B 

e5 

e6B 

e7 

e8B 

e1B 

e2 

e3B 

e4 

e5B 

e6 

e7B 

e8 



16OO.0 
2OO.0 
20OO.0 
600.0 
2400.0 
1000.0 
28OO.0 
14OO0 



0.0 

1 BOO.O 
4OO.0 

2200.0 
BOO.O 
26GO.0 
12OO.0 
3000.0 
160O.0 
200.0 

2 OOO.O 
6OO.0 

24OO.0 
1 OOO.O 
2BOO.0 
1400.0 



e1 

g2S 

©3 

e4B 

e5 

6B 
e7 
e8B 
elB 
e2 
e3B 
©4 
e5B 
e6 
e7B 
eg 



0.0 
1 BOO.O 

4OO.0 
22OO.0 

BOO.O 
26OO.0 
1 2OO.0 
30OO.0 
160O.0 

20O.0 
20OO.0 

600.0 
24OO.0 

1 OOO.O 

2 BOO.O 
14OO.0 



el 

e2B 

e3 

e4B 

e5 

e6B 

e7 

e8B 

elB 

e2 

e3B 

e4 

e5B 

e6 

g7B 

e8 



0.0 
1 BOO.O 

400.0 
22OO.0 

8OO.0 
26OO.0 
12OO.0 
30OO.0 
16OO.0 

2OO.0 
20OO.0 

600.0 
24OO.0 
1000.0 
2800.0 
14000 



F<C-E) 



1600.0 
1628.6 
1657.2 
1685.8 
1 714.4 

1 743.0 
1771.6 
1800.2 
1B28.8 
1B57.4 
18B6.0 
1914.6 
1943.2 
1971.8 
2000.0 
2028.6 
2057.2 
2085.8 
2114.4 
21 43.0 
2171.6 
2200.2 
2228.8 
2257.4 
2286.0 
2314.6 
2343.2 
2371.8 
2400.0 
2428.6 
2457.2 
24B5.B 
2514.4 
2543.0 
2571 .6 
2600.2 
2628.8 
2657.4 
2686.0 
2714.6 
2743.2 
2771 .8 

2 BOO.O 
2B28.6 
2857.2 
28B5.B 
2914.4 
2943.0 
2971.6 
3000.2 
3028.8 
3057.4 
3086.0 
31 14.6 
3143.2 
3171.8 
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A 


B 


C 


D 


E 


FCC-E 


w5 


wCX 


A 


B 


C 


D 


E 


FCC-E 


w5 


wOO 


<001> 


dl 


0.0 


el 


0.0 


0.0 


Dff 


wl 


<057> 


dl 


00 


elB 


1 600.0 


1 600 0 


an 


wl 


<003> 


d3 


457.2 


e3 


400.0 


57.2 


off 


w2 


<059> 


d3 


457.2 


©3B 


2000.0 


1657.2 


an 


w2 


<O05> 


d5 


91 4.4 


e5 


800.0 


1 14.4 


off 


w3 


<061> 


d5 


91 4.4 


q5B 


24000 


171 4.4 


an 


w3 


<007> 


d7 


1371.6 


o7 


1200.0 


171.6 


off 


w4 


<063> 


d7 


1371.6 


e7B 


2800.0 


1771 6 


an 


w4 


<009> 


d2B 


1828.8 


©1B 


1600.0 


228.8 


on 


wl 


<065> 


d2B 


1 828.8 


el 


0.0 


1828.3 


off 


wl 


<011> 


d4B 


22B6 0 


e3B 


2000.0 


2B6.0 


on 


w2 


<067> 


d4B 


2286.0 


©3 


400.0 


1886.0 


off 


w2 


<OT 3> 


d6B 


2743.2 


658 


2400.0 


343.2 


on 


w3 


<069> 


d6B 


2743.2 


©5 


800.0 


1943.2 


off 


w3 


<01 5> 


dl 


0.0 


e7B 


28OO.0 


400.0 


on 


w4 


<071> 


dl 


0.0 


©7 


1 200.0 


20O0.0 


off 


w4 


<017> 


d3 


457.2 


e1 


0.0 


457.2 


off 


wl 


<073> 


d3 


457.2 


elB 


1 600.0 


2057.2 


an 


wl 


<01 9> 


d5 


91 4.4 


©3 


400.0 


514.4 


off 


w2 


<075> 


d5 


914.4 


©38 


2000.0 


2114.4 


on 


w2 


<021> 


d7 


1371.6 


©5 


BOO.O 


571 .6 


off 


w3 


<077> 


d7 


1 371 .6 


©5B 


2400.0 


2171.6 


on 


w3 


<023> 


d2B 


1828.8 


e7 


1 2OO.0 


628.8 


off 


w4 


<079> 


d2B 


1 828. B 


©7B 


2800.0 


2228.8 


an 


w4 


<025> 


d4B 


22B60 


©IB 


1600.0 


696 0 


on 


wl 


<081> 


d4B 


2286.0 


el 


0.0 


2286.0 


aff 


wl 


<027> 


d6B 


2743.2 


o3B 


2000.0 


743.2 


on 


w2 


<083> 


d6B 


2743.2 


e3 


400.0 


2343.2 


off 


w2 


<029> 


dl 


0.0 


e5B 


2400.0 


800.0 


on 


w3 


<085> 


dl 


0.0 


©5 


BOO.O 


24O0.O 


off 


w3 


<031> 


d3 


457.2 


e7B 


28000 


857.2 


on 


w4 


<087> 


d3 


457.2 


e7 


1 200.0 


2457 2 


aff 


w4 


<033> 


d5 


91 4.4 


©1 


0.0 


814.4 


off 


wl 


<G89> 


d5 


914.4 


©IB 


1 600.0 


251 4.4 


on 


wl 


(035> 


d7 


1371.6 


©3 


400.0 


871 .6 


off 


w2 


<091> 


d7 


1 371 .6 


©3B 


2000.0 


2571.6 


an 


w2 


<037> 


d2B 


182B.B 


o5 


BOO.O 


1 020.G 


off 


w3 


<G93> 


d2B 


1 B2B.8 


qSB 


2400.0 


262B.B 


on 


w3 


<039> 


d4B 


2286.0 


©7 


1200.0 


1 086.0 


off 


w4 


<Q9S> 


d4B 


22B6.0 


e7B 


2800.0 


2686.0 


on 


w4 


(041 > 


d6B 


2743.2 


©IB 


ieoo.0 


1 1 43.2 


on 


wl 


<G37> 


d6B 


2743.2 


el 


O.O 


2743.2 


off 


Wl 


<043> 


dl 


0.0 


©3B 


2000.0 


1200.0 


on 


w2 


<099> 


dl 


0.0 


63 


400.0 


2800.0 


off 


w2 


(045) 


d3 


457.2 


©58 


2400.0 


1257.2 


on 


w3 


<1 oi > 


d3 


457.2 


e5 


BOO.O 


2B57.2 


off 


w3 


<047> 


dS 


91 4.4 


o7B 


2800.0 


1314.4 


on 


w4 


<103> 


d5 


914.4 


©7 


1 200.0 


291 4.4 


off 


w4 


<049) 


d7 


1371.6 


e1 


0.0 


1371.6 


off 


wl 


(105> 


d7 


1 371 .6 


elB 


1 600.0 


2971.6 


on 


wl 


<051> 


d2B 


1828.8 


©3 


400.0 


1428.8 


off 


w2 


<107> 


d2B 


1 828.8 


o3B 


2000.0 


3028.8 


on 


w2 


<0S3> 


d4B 


22B6.0 


©5 


800.0 


1486.0 


off 


w3 


O09> 


d4B 


2286.0 


e5B 


2400.0 


3086.0 


an 


w3 


<055> 


d6B 


2743.2 


©7 


1 200.0 


1543.2 


off 


w4 


<m> 


d6B 


2743.2 


q7B 


2800.0 


3143.2 


on 


w4 



[0 0 84] a4<D^SA-F(COCir«. 3k 1 

tt«8iRw5(Do n/of f tflSfc^T. *ISw 
(x) tejltRHJgw 1 -w4(DHo ntcte-oX^ZM 

IRHJSWo f f «cftorc*4. ajRHKwl 

Lttc^ mvms&w i -w4co^^o f f cc&on>4 

^ref.clkl t VVr VZsXZU y 2 ref .clk2 S 



0, ?f oB(D P L L (PhaseLocked Loop: ftfla^ 

P^^ref.clk2 t3M'*v7r h 7^e>tU^T^^P 
dilHWIBWy 5» < l 6 0 0 p s ) cc«c 



(16) 

29 

1 7<DGMMm*$ffl& 1 6 0 0/7 ( p s ) CC«/c 
ft. 14ffi©»-©^P7^dl-d7, dlB- 
d 7 B(DtBffflPB# 1 6 0 0/7 ( p s ) K£fcft£. S 
!R[!SSw6te:. mSbWvZd 1-dlB, d2B-d 
2, d3-d3B, d4B-d4, d5-d5B, d6 
B-d6. d7-d7B(DS!R*tf^o SJ&@8Sw5« 
o n iillRHSSw 6 fc<fc -^TSIRSivr^SMtt 
^n^^SK^ o f f te&4iKK«ric*(D*4 
iIi&3i*£o fc*$«K±. i»^D^dm-dmB 10 

ll»^Py^dmB-dm<t»JgK0fcRI«W:*4 
i-re (m= 1-7) . «HMaKw5#o f 
*0 9*#KKLttl>»£tt, ^P^dh d2B v 
d3, d4B, d5, d6B, d 7^iES^ » 7 r^J 1 
7 ©EI±©Jt®ffl!h ?Ut>%. txiv ?e 1-e 8MK 
AJjLs ^P'^dlB, d2, d3B, d4. d5 
B, d 6 , d7 B^iliS^^^T^Jl 7©H±(DTS 

Tfctofc* ^^elB-e8B««cA*fS. 
iilRHSSw 1 tto ntcft&i, iStRlilSSw 6 CcJ: ^ti 

©H$. ffi6D»JRiaBw2-w4Bo f f (Cfc0*a** 
©AU«J*fTfefcl». C©aft0IJ&wl^w4©flJ»J9 
*>DiHNF«c. 07jsL&l>a5ia ^;^^U a®'* 
-;7 7 k2 «rWS^ »7t4 l»t y7 7 kl 

HO (StRHISSw l-w4SO'4 0<D^^-|sISS4 2<Da 
e«FlH**to) **** 9 *<D*Ja#§ ( 1 6 0 0 p s ) 5C 
&-5cfc5CCfflS$IJffl|-r5o aiRIgISSwl-w4RO*4o 30 

SOT, jttffiCCK % »Zl©iBBI8t3aWlHI8wl-w4 
R0 f 4O(D^^-ll8S4 2 <b, lg^?77kl^k8 

ttmtsi*). mmhtz^m&vvzfr-y'te. atRiass 

w 1 ^©A^MSb^ p^tl, t 2 a®'* »7? 
g KDttiJimbZVvte 1, e 1 B ££{itBJ±$20T 

3«*r3o ^o^t l^as^^^T^ji 7<d0±cd 

±!MB, Tfttofc. *a**e l^e 8WCCAau * 
D * * t 2 #aS>* ^t?iJ17 ©B±©TIMil f tt 
t>%, i'P ^ e 1 B-e 8 BilKAMSo ISU^c 40 

i^P-^eL ^P^t2i^n^elB"C* 
£ 0 cooaiiny ^;i/-7'<D!fS®*fJiaicc±0, gaj£'* 
?77k l-k7©eJRaES«FlH*5 1 6 0 0/8 (p 
s ) CC&/cft, 1 6 ffi©*H(D£tB* P-^el-e 
8, e 1 B-e 8 B<DtBR8fi§# 1 6 0 0/8 (p s) CC 
Sfc^^, SiRHSSw 2-w4<Dl(j^S^^C#o/c 

<d£ ^ tc a^iaggw i - w 4 «aa^< ^ 7 ^jwofi-^ 
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c o o 8 5 ] m^mntm < o o 1 > iiiRiass 
w6teteivraatr*a*,^d i -d i B^MSn, ® 

jfe@Bw5#o f f CCtt^ ift^-^d 1 - d 1 B 

CC, SiRHSSw l#ontt&9M8fr*u* *d 1 - d 1 

B*a®'<*7Tk2CCA*T4£±fcK:, 

r k 1 #> €>ai£'* * ? r k 2 ^<D ?ti y ?<DBM*mWi 

T£ e CftOC<fc9*a^d 1 tZUyZe KDmW 

mM?2> (flU 0±^P ?#d li^P'^e 1 <bCD 

m«c«a*?Eii8w 6 a^wtweiBw 5 *^ftts©r, 

SHgecra, ^P^dli^P^eliit aS?0B 

w 6 atfwasBw 5 ©iB^n»ofiWBft*SF -orc^ 
£ 0 ) o c<D££. S44#m^i'a^e lott 
fflteO pst*5 0 C<DHJWtft» (001) teteivf 

ISIW«P^^-7U II^^7k2 
£flJKy< vVrt LjSM^ ? 7 r k 1 sr 7 r 

iT4 8a©»— ©a®tt«r*<0»^iBS«Fiai <aiRH 
SSw 1—W4SV4 0(7)^^-0884 2©aSB$|BJ*$ 
t*) ^^D^^CD^ilW (1 6 0 Op s) tc&5<fc5te 

[ 0 0 8 6 ] *fc % W^BlHlWtt^ < 0 1 1 ) 9 
JRllKw 6 CCfeC^TMKl^ Dy^d4B-d 4^311? 3 
ft, WSSIelfSw 5 3&i o ntc&O. i»ii'a^d4B- 
d 4 BSK 0 TT ^tt ^P^d4-d4Btfto r «J» 
@gSw5^ii®'r^o 3 a{R0S8w2^o 
D^Sft^ D^d4-d4 B*ai£^^ 9 V y k 4 CcA^? 
-TittfeK:, iS;t977k3*6iK^^7k4 
^©^n^^OSKSfiWr-r-S, Chta^P^^d 
4Bi^P^e3B0{4tB«ffltl) (fflU 
P^d4Bi^P^e3B i©ffltc»aJR|lBw 6 

d4Bi^P^e3Bitt, aiRHIBw 6 RCX«J»I§I 

awsoasffiKFiffl^ofittH^t^o-rc^. ). c<D<t 

S4 4#lHT5i^D-^e lCD(4tB«2 8 6 p s 

r&£ D c©m)WtR« <o i i > cc4sc^r, s^o^c^ 
a 9 ^«aH^< v v y k 4 *fiJS^^ v 7 r <h 
»^77k34«R^^77iT48a©* 
Zl©aSB»**©3tt^iBffi«FlB (atRlHlBw l-w4S 
^4o<D^ 5-1388 4 2(Da®^K*^tf) 
(D^SW ( 1 6 0 0 p s ) tC&icfc^ tCfiffiffHja-f £ 0 
[0 0 8 7 1 S/C, < 0 8 3 ) M 

JR@Bw6CC*Jl^rM»^P > ^d 6 B- d 6tWBR3 
ft, W^IilSSw 5 *s o f f CCtt 0 , ^Sb^ P^d6B 
- d 6 sWSR-ttrK:*©* S^Hffiw 5 * MM?Z> 0 
aiR@l»w2*SonCC3tc0li«6^ci9^d6B 
-d 6 4iK^^7 k4KlA;ft-r&<t<t <MC, a^^^' 
y 7 r k 3 #>6ai£;>* ?7 7 k4^Pf ^(Dt^S* 
i8»ff&o CftCC<fc0^P9^d6B«i:^n9^e3cD 
{4tH^«9T€> (fll, 0i^P-^d6B<!:^P^ 

e 3 t©m«c«attiHBw eavwftiaisw 5*j^ar 
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«. iitRUSS w 6 SO'^IhISS w 5 ©il& B#R87>©{i*B 
) . C©£i^ «4£#Mf .*>£i>P 
9^e 10fittl«2 3 4 3. 2pst*5. C©|SJIBtK 
38 < 0 8 3 > ccte^r. H*j*Ofti,>iIJ£a 9 ^;b--7'« 
jB&rt 77rk4 ,7ril, -;77k 

3 ^Ti^8 ®©m-©a5i®4^©M 
£iI3*B$H| <jW^»wl~-w4Rtf4-3©y5-iaW 

4 2 ©siipsiafc^tf ) *m>uv ixommm ( i 6 o o 

p s ) icftz>&>>K.mmm?&. io 

[0 08 8] J-XtOJ^K:. ag^v^TjUl 

z-izmn {■#$m<Di&m<x.*s\.*x&.&m ©si— ©a 

S»*»f¥SttS©*«. *»SB©3aS©Hy*5©* s 5>ir 

AtCmOtt <0 0 1 > ~ < 1 1 1 > ©5 6©PIWtflK* 

£;l/-:/Ccj;9^— ©^tBi'a 9 ©^ffl^a 
•^©tlP5Pi* s «KS<^RIK:»^?n€.„ 0/c# 20 

1 6tB©^~©^*B^C2 9 £ e 1 ~e 8 , e 1 B~ 
e 8 B£-e©fflliSPI£2 0 Ops tcmmvtct £±&£ 
L-C5 7 p s©#8?<j6-Cifiifij5i< . aUMSnSjfctati;* 

81) -f£C£#:-eS& 0 

[0 08 9] ft*. «±©H6fi©^aS5©@SS«fiSJC*t 
L/-C. iSiA»77k2-k3B 1 k4-k5fH. k6 
-k 7 fa. k 8 - k l m«cfc*-©aBRB»*KWae 
iCCcfctJ, «l(CSt,fc{00 1}~ (1 12) ©1 1 
2©|SIW«aS^o< *)tc.L, «9«*.4C£#T&SJ: 30 
5(C&-5©T?. fUg©J&aS3£|5H$(C3 2 0 0 p s©J3 
#5* 2 8 . 6 p s (D&tm-C 1 1 2$MWbfcttffllW»& 

[0 09 0] mm<DBM6 

•'X&m8 iiansgo^asso^^^jKati^j 
wx&zmm-r sf6© * *&ti3ffl»R©--xt&£ 

**KEW©}|5aB 6tl TIW8T £ . H 8 «*!6W©Slt6 
©fl5aS6©^5f;Ha+H*(IfflllaI!S©|5IBS0'r*4. 

n<D&mzmm<mi£s twrnic. mmtmimaHcj: 

X8 X2 = 1 1 2ffl 9 ©PUBt^^ 9 §*.£<:£«:<£ 
<33 20 0 p s/1 1 2^28. 6ps©^«t6T?16 
tBO^tBi'd 9 i'?rfi^^B$^J©■r€.^S^©-S^^S^aS-c , * 

So 

[0091] H8K^rj:5&cfcjli&©ffjas©? r ^:sou 

fttBSMfflJUSSS*, 7 &©g8*l©jlj£'< 9 7 y p 1 - p 7 
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©ilS« 1 9 £ . 7©©ajii^'97T P 1~P 7© 
&HMj«:SBI*3*v -£©^-©W;ft£jlft-f£J:5« 
)S3 ftfcffr-©iliR[£ISg 2 0 £ . IS-©iliR[5IS& 2 0 © 
W^J j» a ? * ©J£g £ £ * W *) »*. * 

$HMltt2 7£. «J»BB2 7*^-ur»-«WKRiaK 
2 0©tH*?r§WS^-©iitR|5|S§2 1£. IS"©®!* 

[ass 2 i oca&ugitc&tts txs 8 womjoxm'* » ? 

y q 1 ~ q 8 £ . 8 ffl©jI3*^ 9 7 y q 1 ~ q 8 £#1± 
<m tA> 8 &©gB&©j®£^ v ~y ~t x 1 - r 8 £St«C 
SMS LT& 0 . SiBSEX 9 7 r MtC 8 «©aS^' 9 7 r 

q i ~q 8©w##*ti*ft«*3*ifca«><? v rw 

22£, 8<S©jljI^*97rq l~q 8©SA*£8g 
©jlM^' 9 7 r r 1 ~ r 8 <D&t)At)U:®m2 nfcfitfBit 
«i52 3 ££{§;?.£. 
[0 09 2] J&-©»S?iaiS2 0 ». 1 KfSE 

t\ 7ia©aji>'-c9 7T p i~p 7©sffl*^e>— ©tH 
ji^ u->pf©^» 5- ci 9 o wr. ^ms§2 7 

5*. SH»fi#3 3«:fiec». ^S6fn9^©SIS£*JSIg 
tZmWZ-Z. mr.<DMiRM®2 1«. $IJ®(I#3 2 
K«£t>, m-©iltRlHlSg2 OiCtoTBXOtb^ti. 
0S82 7^fflau/c^8ii^n 9 8fi©aji^^ 
97rq l~q 8 *>6— ©35i^' 9 7 r ZMIRL Kfi? 

(4ffltb^g2 3«. WflHI-^3 2(cfiEl». 8<!©i! 
P?7rrl~r 8©^*©^ ^-©tti^^SlRL-C 

S„ MW^ 9 7 r q 1 ~ q 8 ©#mSS?S (mffkii 

JI^n' 9 7 r q l~q 8©^ ^— ©j8^9 7 0 n(C 
(C©^f, ffe© 7 o©i!JI^- 9 7 r « o f ft* 
) . Mm>i 9 7 y r 1 ~ r 8 (D» (a^-tt 
■3*) ©^^-o«. tM9lHB#3 2(c|Ct,>«a(^«IK 
^. jl^^f 9 "7 t r l~r8©^ ©jili-'^ 9 7 y * 
of f&C-TS (C©B$. (fe©7o©Iji^^7«on 
-C*S. ) . fcfc. WB«fi£CC-rSt§^«W^lHl3g2 7 

[0 09 3 ] ^-©3^ 1 9 ^em^JSnS 1 4tB© 

m— <D&ts i>uvt> «su&©j&as 3 © 1 4 1@©0— ©^ 
fi?n 5 f cc^ic^s©-ci3i-©#fls^*#-r^„ -r 
!it>%. m-vmmm 1 9 1 4ta©^— <o&m? 

P9^dl~d7. d 1 B~d 7 B*^»l>Ft£Urm^l 
$tt£„ a?I^*9 7y?lJ2 2^6(±l*$nS 1 6 

mom—vmBw 9 ^«jQ6©}gas3© 1 6ti©^- 

©^ffii' a 9 ^CC*tIc.T-5>©-CIH-©#MW#?:«T 
-2.. tt£t>%. jl?I^*9 7y y r iJ2 2^6«1 6IB©^- 
©^tBi' a-^el-e8, elB~e8 B^gd^i 

[0 094] ^gSig©^©^^ ^^fiCtB$U©leTC«. 
«l(C*Lfcl 1 2ffl9©lslfflRaS£o<SC£#s-CS 
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1*1852 7<Don/o f fttfiSfc^T. 
[0 09 5 ] 'J^r U>X^P *^ref .clkl <b V V r 
U > X * U v Z> ref . cl k2 £ SC > fc¥JS JWDfiMBS 

(PhaseLocked Loop : {i*Bn * ?)l-7') ^CCj: 

mm$m2 5 asp* ^ 7P i ^a^t* u 

7 7 U>*^a 9 ^ref.clkl iigi^y7 7 P 7^8 

mjj?2>#vv zdiBtzmstmLxmmz&tii 10 

*TS 0 *fcfiHHJMS»25tt, I&<y77Pl^A* 

'J 7 7 U>X^a *^ref.clk2 ^jlM^ 7? p 
7^6W*-r-S^a 9 *d 7 <h£ftm©OTtitfB^*: 

g^5-77Pl^p7 ccEnttlbrm-oilii^ 1 9 <D*g 
^ilSNFra^^O 9 ^CD^jlW ( 1 6 0 0 p s ) CCttS 

cfc^ccwaww-i-*. ctuciO. #IgA',7 7 p l 

-p 7©e«a»^iH3W i 6 o 0/7 ( P s ) tcmc 

ft, 14tB<D^— O^P-^d l-d7 4 dlB- 20 
d 7 B<DfBffflfi§#l 6 0 0/7 ( p s ) &C«/cft& 0 M 
0 i»^n^dl-dlB, d2-d2 
B, d3-d3B, d4-d4B, d5-d5B, d6 
-d6B, d7-d7B, dlB-dl, d2B-d 
2. d3B-d3. d4B-d4, d5B~d5, d6 
B-dB, d7B-d70SJR*tT j 5o W»H8S2 7« 
o n {eft & <b3IRHIS 20Wo T3!tR£ nt l> 
*ci**4K*kU o f f tettSiJgl^rfc*©** 

<t, i»^D^dmB-dmitt5EU«{C*5 30 
<tlTS <m= 1-7) o MtRM3&2 1 « % il!Ktp|S&2 0 

cccfco-ciiiRsti, «nwsiK2 7S:aaLfcsatt^oy 

ig^*;77q 1~Q 8<D5%— <DMM^ y y r 

~<Dmm.<OmWL±tSiZ>o ). CCDiMtR[lS§2 l©«Jt) 
#bD±H«KC % ffiffiJtRS2 3tt 1 Hflf»«#3 2ecfie 
l\ ®5i^ y y 7 t 1 - r 8 CD 5 ^»H<DaiE»©fi3» 

fclgP-^^^ (HT, D-f-^a^DLLi^ 40 

) 4 0fc£vmr.<Dmw&z^oi&&mmmw&t> 

n 9 *(D4^»3 ( 1 6 0 0 p s ) fictt& «fc 9 &c;J§a3» 
C©P-f^>3>DLL40(t IgA^7 7 
Ql-q8t, jR;^7rW2 2i, {ftffitHKS2 3 
^ + -^#>^+d-^7 ^;b£2 4<h£^tft3 

C0 09 6] tcna9*t>#jitrr*. §9« 4 *»w 

£o mtiiaJMftB < 0 0 1 > tB, jltRHI8S2 0 tc*s 50 
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^rffltt^n-^^d 1 -d 1 B^ajRSn, SJ&08S2 
7*Jo f f CC&D, UStl^n^^d 1-dl Brt**<D* 

£iitR[3ss2 l-viaar*. secc % 09 (a) ks* 
-rcfc9«:jitR[iis§2 itfimn*uv#d 1 - d 1 B«a 

^rql CCA^-T^o ffiffiJttKB2 3 «^OA^ 
^n^^fi-^d 14StfSii4{Cilg;<?7 7 r 8© 
Wl9Uv *ff-Sf e 1 ©iBffi*2 8©A* 

*C2*^fi#d 1 iffl^P^f-le 1 <t<D{iffi^£ 
f&mT£, P-f-i/a>DLL40lt *©*HHS* 

«4tB^t##S) 97701, r2^r8* 

6ft & 8 ©CDHzlcDilSm 2 8 £«0ttgaBttn*s * 
p ^od^HJB ( 1 6 0 0 p s ) CCft^cfc 9 
« 0 COP-f - V 3 > D L L 4 0 « SWJCJ: 
D»«a^»77Qh r 2^r80fe!ftiBB^IHI* 

1 6 0 0/8 ( p s ) icmcti. 1 6tB©»—<D^tB* 
P^el-e8, e lB-e8B(DtBHPB*n 60 0 
/8 (ps) &Cffi/cft£„ »^yq 1 <tB®> * 

6»zi©aBffiH2 8 ccA^L/cMift^p 9 as^ 

?7 7 r 2-*r 3-»r 4-»r 5-»r 6-»r 7-»r 8 (M 
»fSt) t&ML. fW»fi-^3 2«:fiEoTo f ffcStifc 
»<9 7 7 r HCcfc-oTiiW^n^o ig/^7 7 r 

1 - r 8 tt-ttl-etiaH'* ^ ^ r ^J2 2P^(7)ff^©effi 
^iSK-T 4*a***aT*5 0 1 ©iBS« 2 8 oa« 

a©»c©»4a*4*tt/ o f f «csftT£»*a*r-r 

StMB**^ S. a 1 cc J:h«raJtB«J» (001) t 

(a) €:#MLrfSSr-B. ^P^elBlg^9 7 
7r8O0L T©©tH^-r*S^6, ^P'^dlB 
<D{4tB 1 6 0 0 p s tea®'* f 7 7 q 1 , r2-r8(D 
l&^iffig«Fffl2 0 0 psX8= 1 60 0ps *}jn^r, 
3200ps, 0psr*^ o 

[009 7 ]$^ m^mmixm < o o 2 > a 

JR0B2 0CC*C*-Cim^n9^d2-d 2 B^aiRS 
n, W}^[hISS2 7^of fWO, Mtt^ p^d2- 
d2BW*©**aWHB2 l^taafft. $6^ 
H9 <b) CC7n-rct5«:afR[a882 l^tt^P^d 

2 - d 2 B *affi^< f 77Q 2 CC A2rr *. (itBtbfiJS 
2 3 [i-e-OA^ *P?Jfifd2 *«» ^> i <t CCilii 
^y77rlOB*^P^g^e2«:SH ^ZlOil 
52^2 8 0A^^P 7 ^ft-^d 2 ttitflZVy ^ff-^e 
2<fc(D{4tBM?:^UJ'rSo P-f-> 3 >DLL40 

*o»uns* (fita^tt$a) ^ca®A,77q 

2, r3-r8, r 1 iPht&Z 8 S(D»n©a@iB2 8 

**©<*^a««ra«s^o » ^©*iaR8 (i6oo P 

s) icftSJ:9CC!l§jl$iJtSl*rSo C©p-^-5/b>D 
L L 4 0 OjISil^JiSlCC J: 0 , &aBs< » 7 r a 2 . r 3 
-r8, r 1 ©e»a®B#HI*i 1 600/8 (ps) 
fij&tl, 1 6tii<Dnr.<D&tt9 D^el-e8, el 
B-e8 B©«RBB# 1 6 0 0/8 (ps) ^c«/cn 
6 0 iS^-;77q 2 (OR) *6»— ©afflR2 8 CC 
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A^l/fcMt&^P v MM^yy r r 3 — r 4->r 
5-r6-r7-r8-r 1 MB 
{i-5f3 2Kg£~>To f f tCSft/oIS^C* 7? r 2lC<fc 
otiRJWo *l«Cj:tH3:B««« <0 0 2> r« 
^O^elOfitBtt2 8. 6ps"C*^ Cfr£@9 
( b ) 4#RflbT5SB-rS B ^P^el «a5£>^ ? 7 

B<D{ifB1 8 2 8. 6 psJClSA^77q2, r3- 

r 8 (Dm&mmmm 2oopsx7=uoopsa 

tLT, 3 2 2 8. 6 ps, -Tttfr^ 2 8. 6ps"C* 10 

[0098] s/c m*-\zw\ntm < o o 3 > ra % ?i 

lR[p]SS2 0 (Cbivtett* P^d3-d3 B^«?S 
*U tt£l9i$2 7#o f f iKi^o^d3- 
d3B#*©4*aHR@B2 l^illt^ 
H9 (c) tC^-TJ: ^tcSfRHK 2 l^Sft^o ^^d 
3 - d 3 B *as^^ ^ 7 q3 KA^T & 0 tt«Jt«S 
2 3 «^cd A^J * n ? d 3 £ £ <!: &cai£ 

3£&2 8(DA*^n ^^<i-^d 3£W;fc*o?*«#e 20 

3, r4-r8, rl, r 2 6 & 5 8 SO^— ©3® 
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